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DETAILED ACTION 

Claim Status 

Claims 1-25 are pending. Claim 10 has been withdrawn by the applicant. 
Claim 18 has been canceled by the applicant. Claims 15-17 and 19-23 are withdrawn 
from further consideration by the Examiner, pursuant to 37 CFR 1.142(b), as being 
drawn to non-elected inventions, there being no allowable generic or linking claim. 
Claims 1-9, 11-14, and 24-25 are under current examination. 

Priority 

This application claims benefit from foreign Application No. EP/02075108.7, filed 
14 January 2002 and PCT Application No. PCT/EP03/00340, filed 14 January 2003. 

The instant application has been granted the benefit date, 14 January 2002, from 
the application EP/02075108.7. 

Specification 

Receipt of applicant's amendments to the specification, see page 42, lines 9-23, 
filed 5 February 2007, is hereby acknowledged by examiner. No new matter was 
introduced. Examiner withdraws his objection to the specification. 
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Response to Arguments - Claim Rejections 35 USC §112 

Response to Arguments - 35 USC 112, second paragraph 

Applicant's arguments, see page 7-8, filed 5 February 2007, with respect to claim 
25 has been fully considered and is persuasive. The examiner thanks the applicant for 
clarifying the differences between the Fueyo et al. reference and the sequence (SEQ ID 
NO:5) taught by the instant application. A typo is present in the Fueyo et al. reference, 
not in the instant application. The rejection of Claim 25, under 35 USC 1 12, second 
paragraph, is hereby withdrawn. 

Response to Arguments - ENABLEMENT (35 USC 1 12, first paragraph) 

Applicant's arguments filed 5 February 2007 have been fully considered but they 
are not persuasive. 

The applicant has addressed certain aspects of the rejections of Claims 5-6 and 
8 under 35 USC 112, first paragraph, as failing to enable for p53 dependent apoptosis 
based on activity of E1B-55kDa protein, E1B19kDa protein, and E4orf6 protein. The 
examiner accepts the results of experiments presented in Figure 7 and described on 
page 20, line 31 to page 21, line 3 of the specification and also in the REMARKS (page 
9, paragraphs 2-3). However, the examiner does not accept the applicant's conclusion 
that the comparison of viruses AdA55K-p53 and AdA24-p53 demonstrate that the 
presence or absence of E1b-55kDa protein and consequent cell death (apoptosis) is 
based merely on the addition of the gene for E1b-55kDa protein. 
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The applicant refers to the AdA24-p53 virus as "E1B-55k positive virus", which 
indeed it is; however, the AdA24-p53 virus is also an E1A negative virus (described in 
REMARKS, page 9, parag. 2). This is extremely important to note, because the state of 
the art, Debbas and White, state that "the amino terminus of E1A is required for 
induction of cellular DNA synthesis, enhancer repression, and transformation" (page 
551 , col.1). Without functional E1 A, p53-mediated apoptosis will be affected. An 
alternative interpretation of the results in the Figure 7 experiment could be that the 
absence of E1 A function, as in the AdA24-p53 virus, is responsible for increased 
apoptosis, rather than the presence of E1 B-55k. Or perhaps, the combination of E1 A 
deletions and the presence of E1 B-55k and wild-type p53 are responsible for enhanced 
apoptosis. Merely the inclusion of E1B proteins (claims 5-6 and 8) in an adenovirus 
seems to be insufficient for apoptosis. The example and interpretation offered by the 
applicant cannot overcome the examiner's rejection. 

Therefore, the rejection of claims 5-6 and 8 under 35 USC 112, first paragraph is 
hereby maintained. 

Response to Arguments - Claim Rejections 35 USC § 102 

Applicant's arguments, see REMARKS, page 10-11, filed 5 February 2007, with 
respect to claims 1-2, 9, and 24-25 has been fully considered and are not persuasive. 

The applicant essentially argues that since the E1A-A24 protein cannot bind Rb, 
that the lytic activity demonstrated by the Fueyo et al. cannot be caused by a restoration 
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of an Rb/p53 apoptotic pathway. Particularly, the applicant asserts, "if an apoptosis 
pathway is present in these cells it is functional irrespective of the E1A A24 protein." 
(page 1 1 , parag.2). These are interesting points that the applicant raises. 

First, it is very clear from the applicants' arguments, that the only limitation that is 
being challenged in the Fueyo et al. reference is that the virus "compris[es] in the 
genome... the coding sequence of at least one restoring factor functional in restoring the 
p53 apoptosis pathway in said target cells". Fueyo et al. have demonstrated that 
apoptosis has been induced in "mutant-p53 cells" (page 7, col.1, Treatment with A24). 
The question seems to be how apoptosis was induced in cells that are "hampered in the 
p53 dependent pathway." According to the method for constructing the E1A-A24 
adenovirus (page 8), the E1A-A24 virus seems to possess a fully functional genome 
comprising every gene represented in a wild-type type 5 adenovirus except for the 
mutant E1A gene (comprising a deletion of 8 amino acids). While it is not clear which of 
the other adenoviral genes are involved in restoring the hampered p53-dependent 
pathway, it is clear that at least one of the adenoviral genes is responsible for the 
apoptosis caused by the introduction of the mutant virus into "mutant-p53 cells". 
Therefore, the examiner continues to assert that the Fueyo et al. reference teaches 
each and every limitation of the rejected claims. 

Therefore, the rejection of claims 1-2, 9, and 24-25, under 35 USC 102(b), is 
hereby maintained. 
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Applicant's arguments, see REMARKS, page 10-11, filed 5 February 2007, with 
respect to rejection of claims 1-7, 14, and 24 under 35 USC 102(b) as anticipated by 
Chang et al. have been fully considered and are persuasive. The examiner hereby 
withdraws the rejection of claims 1-7, 14, and 24 under 35 USC 102(b). 



Response to Arguments - Claim Rejections 35 USC §103 

Applicant's arguments (REMARKS, page 13-15), filed 5 February 2007, with 
respect to rejection of claims 1 and 11-13 under 35 USC 103 have been fully 
considered and they are not persuasive. 

The examiner withdraws the rejection of claims 1 and 11-13 under 35 USC 103, 
based on Lin et al in view of Chang et al. 

The applicant argues that a skilled artisan would not use the modified p53 of the 
Lin et al. reference to construct a replication competent recombinant adenovirus. The 
applicant goes to great lengths to describe the deficiencies of the replication defective 
adenovirus of Lin et al. Among the arguments included in the applicants remarks is that 
the activity of the p53/adenoviruses of Lin et al. is "completely different from the activity 
of the claimed viruses of the present invention." (REMARKS, page 14) and 
"furthermore, Lin does not teach or suggest the enhanced oncolytic effect of the viruses 
of the present invention" (REMARKS, page 15). 
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The examiner reasserts that it is upon the combination of the p53 of Lin et al. and 
the replication competent recombinant adenoviruses of Chang et al. that an 
obviousness rejection was made and not simply upon Lin et al alone. As for the 
asserted "lack of apoptotic activity" of the modified p53 of Lin et al., the examiner also 
reasserts that Lin et al. teach that the adenovirus restores function in cells "which lack 
endogenous p53" (Transcriptional Activation, p. 5896) and "induce... apoptosis at similar 
levels to adenovirus wf-p53" (Transcriptional Activation, p.5896). Therefore, the 
combination of Lin and Chang would also induce apoptosis in cells that are hampered in 
the p53-dependent pathway. The applicant asserts that Lin does not teach "enhanced 
oncolytic effect," but "enhancement" is not claimed in the instant invention. Only 
"restoring the p53 apoptosis pathway in target cells" is claimed in the instant invention. 
Lin et al., in fact, teaches the same, as cited above. 

Therefore, the rejection of claims 1 and 11-13 under 35 USC 103(a), is hereby 
maintained. 



Claim Rejections ■ 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-8, 11-14 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lin et al. (Cancer Research. Oct 15, 2000. 60. p.5895-5901) in view 
of Chang et al. 

Lin at al. teach an adenovirus "p53 variant (p53 14/19) containing double 
substitutions at amino acid residues Leu-14 and Phe-19... p53 14/19 is deficient in 
mdm2 binding" (Results, p.5896). Lin et al. also teach that the adenovirus restores 
function in cells "which lack endogenous p53" (Transcriptional Activation, p. 5896) and 
"induce. ..apoptosis at similar levels to adenovirus wf-p53" (Transcriptional Activation, 
p.5896) 

Lin et al. does not teach the replication competent adenovirus, but rather a 
replication defective p53 adenovirus. Lin et al. also do not teach tissue specific 
conditional replication. 

The teachings of Chang et al. are described below. Chang et al.teach many of 
the limitations of claim 1, including a "cell-specific... recombinant... adenovirus" 
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(abstract) which is "replication competent" (column 32, line 21), "replication-conditional" 
(abstract) and can "provide a therapeutic benefit in a tissue... from one or more 
heterologous gene products expressed from the vector" (abstract). While Chang et al 
does not explicitly teach that the target cells are hampered in the p53 dependent 
apoptosis pathway, Lin et al. do teach restoration of p53 dependent apoptosis. 

Claims 2 and 24 are directed to "human adenovirus" of "serotype 5". Chang et 
al teach the limitations of claims 2 and 24, a "human adenovirus 5" (column 4, line 1). 

Claim 3 is directed to "early adenovirus gene is controlled by a tumor-specific 
promoter." Chang et al teach the limitation of claim 3 that "a gene in the adenovirus E1 
region is operably linked to the tissue-specific transcriptional regulatory control 
sequence. Preferably the E1a, E1b, or E2a" (column 7, lines 34-39). Chang et al. 
further teach the "tumor-specific promoter" (column 7, line 49). 

Claim 4 is directed to a "trans-complemented adenovirus." Chang et al. teach 
the further limitation of claim 4 that "replication is conditioned upon the presence of a 
trans-acting transcriptional factor " (Col 5, lines 9-10). 

Claims 5-6 are directed to the "E1B-55kDa protein" and "E1B-19kDa protein." 
Chang et al. teach the limitations of claims 5-6 that "the invention further embodies the 
use of.. .vectors having. ..essential regions. ..for replication... E1b1 9 kDa gene, or E1b 55 
kDa gene" (column 17, lines 20-23). 

Claim 7 is directed to "genes of the...E4 region." Chang et al. teach the limitation 
of claim 7, "E4 coding region" (column 17, line 18). 



Application/Control Number: 10/501,407 Page 10 

Art Unit: 1633 

Claim 8 is directed to "the gene encoding... E4orf6 protein." The limitation of 
claim 8, E4orf6, is inherent in the E4 coding region, as described by Moore et al., "wild- 
type E4 genes... express the E4orf6" (p.11301). 

Claim 14 is directed to "target cell is a human... cancer cells, arthritic cells, 
smooth muscle cells, and cells infected with a virus." Chang et al teach the limitation of 
claim 14 that the target cells are "tumors, ...arthritis" (column 23, lines 50-57), and 
"tumor types include... soft tissue... reproductive tract" (column 23, lines 47-48). 
Vascular smooth muscle cells are an inherent sub-type of soft tissue. The tumors of the 
reproductive tract include cervical cancer which is commonly caused by human 
papilloma virus. Chang et al. teach activation of their tissue specific adenoviruses 
through "transcriptional regulatory factors include... transactivating factors produced by 
endogenous viral sequences such as from CMV, HIV, EBV, HSV, SV40, and other such 
viruses that are pathogenic... in humans" (column 9, lines 43-47). Therefore target cells 
infected with viruses other than the therapeutic adenovirus is taught by Chang et al. 

Chang et al. teach the further limitation of claim 22 that "the methods of 
treatment... the tissue is abnormally proliferating, and is especially tumor tissue." 
(column 7, lines 11-13). 

Chang et al. does not teach the limitations of claims 11-13, specifically that the 
restoring factor is p53 and that the p53 protein lacks a functional MDM2 binding domain 
and a functional derivative of human p53 mutated with amino acids Leu-14 and Phe-19. 
These limitations are taught by Lin et al. as described above. While Chang et al does 
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not explicitly teach that the target cells are hampered in the p53 dependent apoptosis 
pathway, Lin et al. do teach restoration of p53 dependent apoptosis. 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention was made to incorporate the tissue specific replication conditional control 
features of Chang et al into the adenovirus p53 construct of Lin et al. which contains 
mutations to the MDM-2 binding site of p53. 

The person of ordinary skill in the art would have been motivated to make those 
modifications because "p53 14/19 modified tumor suppressor gene may be a promising 
therapeutic agent for human cancers that express abnormally high levels of mdm2 
oncogene product" (Lin et al., abstract. P.5895). Lin et al would have been motivated to 
incorporate the modifications of Chang et al, because the adenovirus of Lin et al. is 
directed to "mdm2 gene amplification in tumor types... soft tissue sarcomas, " 
(Introduction, p.5895). The tissue specific adenovirus of Chang et al. is suited to 
"tumor types include... soft tissue sarcoma" (column 23, line 47). The combined 
adenovirus could have enhanced anticancer effects through the addition of the 
improvements to the known tumor suppressor, p53, and the augmented killing effect 
created as the replicating virus spread its effect throughout the soft tissue sarcomas. 

. At the time the invention was made, there would have been a reasonable 
likelihood of success because the state of the art involving mutagenesis and 
adenoviruses were commonly practiced. 

Therefore the method as taught by Lin et al. in view of Chang et al. would have 
been prima facie obvious over the method of the instant application. 



Application/Control Number: 1 0/501 ,407 Page 1 2 

Art Unit: 1633 

Conclusion 

No claims are allowed. 
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